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A description of the coaiunication behaviors in high 
innovation societies depends on the application of selected 
principles f rot Modern systems theory. The first is the principle of 
eguifinality vhich explains the activities of open systeis. If the 
researcher vievs society as an open systenr he frees hiiself fros the 
client approach since society generates its ovn innovation and 
diffuses it through internal processes. The second principle is 
iutual causation. The concept of mutual causation is crucial to an 
understanding of innovation diffusion in rapidly changing societies 
since it allovs an ezaaination of coKplex interdependent sets of 
coiaunication behaviors. Finally » the notion of purpose in lodern 
systeis thoory explains how open systeis strike a satisfactory 
balance betveen deviation-asplifylng processes* such as the diffusion 
of innovation, and devie.tion«counteracting processes, through the 
exercise of choice, systeis evolve in healthy fashion and avert the 
coMBunication disintegration vhich Toffler believes is the inevitable 
byproduct of an accelerating rate of technological change. 
(Author/»R) 
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This paper Initially outlines prevailing conceptions of the diffusion pro- 
- cess or the connunication of innovations from ono Individual to another in a social 
system over time. In their book, Coflinuni cation of Innovations; A Cross-Cultural 
Approach . Rogers and Shoemaker catalogue most of "The past researcfT on the diffusion 
process and develop a paradigm to explain how irmovations spread through various 
social systems. 

Since past research deals primarily with the diffusion process In rural areas 
or peasant subcultures. Rogers and Shoemaker portray social systems as essentially 
closed and relatively impenetrable. Only through the efforts of professional change 
agents d6 Innovations find their way into social systems and diffuse throughout 
general populations. 

The client system In which change agents operate fosters a linear and mechan- 
istic notion of connunication and the diffusion process. While this Interpretation, 
along with a structural classification of "adopters," explains the diffusion process 
in the societies to which Rogers and Shoemaker allude, It does little to explain 
communication behaviors In high Innovation societies. 

A description of the latter depends upon the application of selected principles 
from modem systems theory. The first is the principle of equifinallty which explains 
the activities of open svstems. If the researcher views society as an open system, he 
frees himself from the client approach since society generates its own innovation 
and diffuses It through Internal processes. 

The second principle is mutual causation. The concept of mutual causation 
is crucial to an understanding of Innovation diffusion in rapidly changing societies 
since it allows an examination of complex, interdependent sets of communication 
behaviors. 

Finally, the notion of purpose in modern systems theory explains how open 
systems strike a satisfactory balance between deviation-amplifying processes, such as 
the diffusion of innovation, and deviation-counteracting processes. Through the 
exercise of choice, systems evolve in healthy fashion and avert the communication 
disintegration which Toffler believes is the inevitable byproduct of an accelerating 
rate of technological change. 



o 

ERIC 



The last decade witnessed a "tremendous increase in research 
on the diffusion of innovations," (Rogers and Shoemaker, 1971 » 
xvii) According to the same writers (1971i xvU) "Nbt only have 
the number of publicatlona increased, but the nature of diffusion 
studies has become much more varied." In an effort to construct 
a useful model of the diffusion process, Rogers and Shoemaker 
(1971) derived numerous generalizations from a distillation of 
more than 1,500 reports of past research. The result of their 
efforts is a well detailed paradigm of the communication of in- 
novations through certain channels over time among the members 
of a social system. (Rogers and Shoemaker, 1971i 18) 

The purposes of this paper are to describe the central 
features of the Rogers-Shoemaker paradigm, identify its limitations 
and propose a new model to explain interrelated communication 
behaviors in rapidly innovating societies. The suggested re- 
conceptualization draws upon selected principles of modern systems 
theory and data from Toffler's (1971) analysis of future shock. 

THE ROGERS-SHOEMAKER PARADIGM 

Rogers and Shoemaker summarized diffusion research dealing 
primarily with the communication of innovation in rural areas or 
peasant subcultures. The consequence of this focus is a conception 
of social systems as highly closed and relatively impenetrable. 
That is, initial conditions bind the social system and retard in- 
novation by filtering out almost all information from the en- 
vironment. 
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since Rogers and Shoemaker oonaider their social systems 
essentially olosedi it is only a small step for them to embrace 
the client system. The client system is one in which a profes- 
sional change agent sponsors the diffusion of a particular in- 
novation throughout a, social system. The change agent operates 
within boundaries prescribed by a power elit^ which screens out 
all innovations harboring the potential to restructure the system 

The client system fosters a highly linear and mechanistic 
model of communication, According to Rogers and Shoemaker (1971 i 
23-2't) "Communication is the process by which messages are trans- 
mitted from a source to a receiver. In other words oommunicatlon 
is the transfer of ideas from a source with the viewpoint of modi 
fying the behaviors of receivers. A communicatioij,channel is the 
means by which the message gets from the source to the receiver." 

The diffusion process is correspondingly linear and mechan- 
istic, Viewed fundamentally! "the diffusion process consists of 
(1) a new idea, (2) individual A who has knowledge of the in- 
novation, (3) individual B who is not yet aware of the new Idea 
and Cf) some sort of communication channel connecting the two 
individuals. " (Rogers and Shoemaker, 1971 1 24) 

Prevailing theory also posits a structural notion of the 
diffusion process. One of the basic units of analysis is the 
individual person within the social system, a person endowed with 
status, roles, personality traits and other characteristics which 
exist in space and over extended periods of time. In fact, the 
individual is a composite of "system effects" which influence his 



behavior and distinguishing traits that explain his attitudes 
toward Innovation* As Rogers and Shoemaker (1971 i 29-30) elaborate 
"The basic notion of system effects is that the normst social 
statuses, hierarchy, and so on, of social systems Influence the 
behavior of individual members of that system. System effects are 
the influences of the system's social structure on the behavior of 
the individual members of the social system « « * . System 
effects . ... may be as Important in explaining individual 
innovativeness as such individual charaoteristics as education, 
cosmopoliteness and so on," 

System effects and individual characteristics culminate in 
adopter categories* The criterion Rogers and Shoemaker use for 
adopter categorization is "innovativeness, the degree to which an 
individual Is relatively earlier in adopting new ideas than other 
members of his social system." (19?li 27) The authors note that 
"research findings on the characteristics of adopter categories 
are summarized as generalizations under the headings (1) socio- 
economic status, (2) personality variables, and (3) communication 
behaviors." (1971 « 185) 

The remaining concern of diffusion process research lies in 
the time dimension. Rogers and Shoemaker (1971 1 2'f-25) explain, 
"Time is an important consideration in the process of diffusion. 
The time dimension is Involved (1) in the innovation-decision 
process by which an individual passes from first knowledge of the 
innovation through Its adoption or rejection! (z) in the in- 
novativeness of the individual, that is, the relative earliness- 




lateness with whloh he adopts an innovation when compared with 
other members of his social systemi and (3) in the innovation's 
rate of adoption in a social system, usually measured as the 
number of members of the system that adopt the innovation in a 
given time period*" 

The rate of adoption varies in different' parts of the social 
system, Rogers and Shoemaker (197it 161) attribute this phenome- 
non to the "diffusion effect" which Is "the cumulatively increasing 
degree of influence upon an individual to adopt or reject an in- 
novation, resulting from the increasing rate of knowledge and adop- 
tion or rejection of the innovation in the social system . , # 
In other words the norms of the system toward the innovation change 
over time as the diffusion process proceeds, and the 'new idea ris in- 
corporated into the life stream of the systein. " 

The diffusion effect and, therefore, the rate of adoption 
depends upon the degree to which individual members of the social 
system form communicative ties. Rogers and Shoemaker reason that 
"communication integration •^diffusion effect— ^rate of adoption." 
The conclusion is that "the degree of communication integration 
in a social system Is positively related to the rate of adoption 
of innovations." (1971 i 164) 

The preceding paragraphs reveal a pro-innovation bias on the 
part of diffusion process researchers. Rogers and Shoemaker (1971i 
iSk) readily admit that "many past researchers implicitly assumed 
that adoption of innovations by their respondents is desirable 
behavior and that rejection of innovations is less desirable." 
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While the authors do not share this bias oomploteXyt the' only 
qualification they make is for "overadoption, defined is the 
adoption of an innovation by an individual when experjfcs feel he 
should reject/* (1971i 16^) In this oase and all others, "objec.-\ 
tive rationality*' weighs more heavily than "subjective rationality^ 
as perceived by the individual," (1971 « 165) , ' 

A pro -innovation prejudice on the part of diffusion process 
researchers is not surprising! These researchers examine social 
systems which they perceive as change-starved and desperately In 
need of external influence. The client system is essential since 
it represents the only way that low innovation societies avert 
disaster* 

How» then, do high innovation societies avert disaster? 
That is a question to which diffusion researchers do not address 
themselves* For tentative answers, it is necessary to fuse past 
research with seleo+.ed principles of modern systems theory* 
SELECTED PRINCIPLES FOR A SYSTEMS PARADIGM OP THE DIFFUSION PROCESS 
The first of the selected principles of modern systems theory 
is equifinality which explains the activities of open systems, 
Bertalanffy (1968i 18) notes, ''The. steady state of open systems 
is characteriaed by the principle of equifinalityi that is, in 
oontrast to equilibrium states in closed systems which arc deter- 
mined by initial conditions, the open sys tens 1 may ^ttain titme- 
lnd$perid^pt state independent 6>"ini'timl bohBVibn^ 
?<!»^ly by the system parameters* 
|ilift||P|||J^|||'|f|||^|| 



researdher to view society as $elf regulating, evolving and in- 
dependent of initial conditions. This conception is important to 
the researcher since it enables him to treat the diffusion process 
in terms other than the client system. The client syster is rt6^^^^^^^ 
longer necessary nor even relevant since the system intakesf iT'^" 
formation from the environment and generates innovation through 
deviant behaviors on the part of Its members. 

The assumption of equlfinality also implies the inevitability 
of systemic flux, Unlike the societies described by Rogers and 
Shoemaker, the open system does not lie dormant until it Is acted 
upon by external forces. It changes of its ovm accord and even 
altera the rate at whioh it changes and restructures itself. 

The second principle of concern is mutual causation, Aocord- 
Iftg to Maruyama (1968t 30f); mutual causal processes are those in 
which the elements influence each other either simultaneously or 
alternatingly. These processes entail positive feedback if they 
amplify deviance within the system aiid negative feedback if they 
counteract deviance. 

In explaining positive and negative feedback cycles, 
Maruyama (19681 311) points out "that the presence of influences 
in both directions between two or mora elements does not neqea- 
sarlly imply mutual causation. If the siae of influence in one 
direction is independent of the size of influence in the other 
direction, or if their apparent correlation la caused by a third 
element, there is no mutuel causation," Feedback :||||ioi;'^| vf^ 
ii;iiliiitn- wJililiiiach :;element'^ha8:^ ah:^;inf liliiillMlliiP^lS^ 
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elements either direotly or indirectly, and each element influerioes 
itself through other elemental There is no hierarchical causal 
; priority in any of the elements." (Maruyama» 1968i 312) Negative 

- feedback loops are deviation-counteracting while positive feedback 

loops are deviation-amplifying. Whether a "system as a whole is 
deviation-amplifying or deviation-counteracting depends on the 
strength of each loop. " (Maruyama, 1968i 312) 

In contrast, Rogers and Shoemaker base their picture of de- 
viatioh-amplifylng and deviation-counteracting processes on a 
linear notion of causality. To review, they posit a straight 
causal link consisting of communication integration -^diffusion 
effect (which refers to diffusion of innovations, inherently a 
deviation-amplifying process) rate of adoption. This, linear 
scheme is far too simplistic to account for communicaMon behaviors 
in an open system. Some of the elements in the scheme are helpful 
but only if they take the form of components in a system character- 
ized by mutual causal processes. 

A SYSTEMS PARADIGM OP THE DIFFUSION PROCESS 
The components of the proposed systems analysis include I 
1. Communication Integration of technological innovators. 
This component refers to the degree to which scientists and other 
producers of technological innovation link together through com-'- 
munication ties or networks. 
Sfe 2. Communication integration of the general population* 

|||ii|S|i||iS;:|0^^ 

liliiiiiilli^piiiiiiiiiii 
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3« Diffusion effect among toohnologioal Innovators. 
This oomponent, refers to „the cumulatively increasing degree of 
influence upon a teohnologioal innovator to jsocept an innovation, 
resulting from ah increasing rate of knowledge and approval of 
the innovation in the specialized community of technological 
innovators. * 

^. Diffusion effect in the general population. 
This component refers to the cumulatively increasing degree of 
influence upon all members of a society to adopt an innovation, 
resulting from an increasing rate of knowledge and adoption of 
the innovation within the general population. 

5# Rate of adoption by technological innovators.. 
This component refers to the number of technological innovators 
within a system who accept, develop or improve an innovation in 
a given tima period. 

6. Rate of adoption in the general population. 

This component refers to the number of people within' a society 
who adopt an Innovation in a given time period, 

7. Rate of teohnologioal change. 

This component refers to the number of technological innovations 
developed and introduced into a society in a given time period. 

Relationships among these seven components form tv/o mutual 
causal processes. Both of the processes are deviation-amplifying 
and both rely on an integration of traditional diffusion research 
and data extracted from Toffler*^ (^97\) analysis of future shook. 



The firdt of the two processes coine$ from Toffler's ex*^ 
planatlon of teohnology and oommunloation in the solentiflo oom- 
munity. The central point of Toffler'e analysis is that the 
developttent and use of teehrioloigy by technological irihovators V 
increases the level of communication integration in that special"* 
ized community, Toffler notes # for example, that the accelerative 
curve in book publication crudely parallels the rate at which man 
discovers new knowledge. Today, "the .number of scientific journals 
and articles Is doubling, like industrial production in the advanced 
countries, about every fifteen years." (1971 « 31) In addition, the 
computer' s "unprecedented power for analysis and dissemination of 
extremely varied kinds of data in unbelievable quantities and at 
mind-staggering speeds" is a "major force behind the latest ac- 
celeration in knowledge acquisition." (Toffler, 1971 i 31) 

Toffler*s relationship between technological innovation and 
communication integration in the scientific community permits a 
jreoastlng of the linear process i communication integration -—^ 
diffusion effect V-^ rate of adoption. The process becomes 
mutual causal and deviation-amplifying as Diagram 1 demonstrates. 
In the diagram, the arrows indicate the direction of influences. 
Plus signs indicate that changes occur In the same direction, 
but not necessarily positively. For example, the plus sign 
between the diffusion effect among techriClogical innovatCrs * and 

iilliililMi ^^^ilBlliiiiSliiffll^lfM 

IKiMlil^iS^BSilliHiliiiiiHMH 
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oauses a ddoreaeo' In the latter. Minus signs indioate that 
changes ooour in opposing directions and that the connected 
components are inversely variant. 




^pi|, : V;....; ; - DIAGRAM -l^ jr ; " ' 

II? This feedback cycle generates another l)y producing an ao* f 

||y celerating rate of teohnologioal ohangQ* The premise is that 

an increased rate of addption by technological innovators spawns 
a commensurate inorease in the development of technological in-^ 
novations as v/ell as thoir rate of introduction into the general 
population of our spolety, As Toffler suggests (1971 i 26) 
. "Technology feeds on itself. Technology makes more technology 

, I possible, ..." 

||vf To follow Toffler further^ an accelerating rate of tecnolo^i* 
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seems to us that our society is cracking at the seams* It is. 
Where once there stood 1>000 organizational entities* there now 
stand 10,000 - interconnect >d by increasingly transient links* 
Where once there Were a few relatively permanent suboults with 
which a person might identify, there now are thousands of tem- 
porary suboults milling about, colliding and multiplying,. The 

powerful bonds that integrated industrial- society . - ♦ , . are - 

breaking down," {1971 i 300-301) 

As communication integration decreases in the general popu- 
lation, so do the diffusion effect (although the rate of intro- 
duction of innovations continues to accelerate) and the rate of 
adOptfon. A lowered rate of adoption leads to a still lowered 
level of communication integration through decreased acceptance 
of social control and the dangers of overlhdlviduallzation, The 



complete system appears in Diagram II* 




The final concept of relevance is modern systems theory's 
interpretation of purpose. Churchman and Aokoff (1968» 
postulate that "a purposive object is always taken to exhibit \ 
choicei that is, a purposive object displays a selection-process 
in its behavior. As the oyberneticians point out, "The basis of 
the concept of purpose is the awareness of 'voluntary action.'" 

J'?J?.11'My^I^.S.^^^ from, the point of view of. their 
choices is made possible by the teleologists' method of consider- 
ing objects and environments." 

Since an open system is self guiding and self regulating, 
its behaviors are purposive, It chooses to adapt or not to adapt 
to its environment and, through information processing, enacts' 
the environment in the first place. (Weick, 1969) 

The potential for purposive behavior permits a sooial system 

to choose among deviation-amplification, deviation-cpunteraction 

or a balance between the two. This potential is crucial tc the 

survival of the system as the following statement from Fisher 

(19721 13) testifiesi 

A system" re8pohding*t6 positive" feedback 
is a system in a period of change. When 
deviation in the system is amplified, the 
system suffers a decrease in structural 
order and, for the time being at least, 
• is not adequately self-regulated. Of 
course, if deviaticn ccntihties indefi- 
nitely unchecked! comple)(ity increases 
to a point of virtual randbm patterning— 
:• s;y§t|mlc debti'actidfti j^^^ evolving artd 
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healthy systomi however, will experience 
periods of increased complexity and de- 
creased orderi but those periods will be 
temporary as negative feedback loops are 
reasserted* 

Fisher's point is particularly cogent in light of Toffler's 
characterization of our social system. If we accep>t the latter 's 
description, our system clearly is out of control and governed 
entirely by deviation-amplifying processes. Toffler even denies 
our systemic capacity to counteract deviation since our problem 
is not "to suppress change, which cannot be done, but to manage 
it," (1971 1 379) 

Ironically, the management of change requires even more 

deviation In the system. Toffler (1971 i 373) explains i 

• . . there is danger that those who 
treasure the status quo may sieze upon 
the concept of future shdck as an excuse 
to argue for a moratorium on change. Not 
only would any such attempt to suppress 
change fail, triggering even bigger, 
bloodier and. more ^^^^ 

than we have ever seen, it would bo moral 
lunacy as well. . . . 

The only way to maintain any semblance 
of equilibrium during the superindustrial 
revolution will be to meet invention, with 
invention - to design new personal and 
social change regulators. ♦ - . . 'I'he 
individual needs now pMnplipU 



spec if io new technological aids to increase 
his adaptlvity. The society» meanwhile, needs 
new institutions and organizational forms i new 
buffers and balance wheels. 

Unfortunately, Toffler continually escalates the adaptation 
requirements of the individual* Now the individual not only 
adapts to rapidly accelerating technological change, he adapts 
to 'new coping mechanisms as "weirr""SuTdonly^^^^ 
different, his organizations are different and he must acoustom 
himself to new "technological alds#" If that is not enough > new 
organizational and educational forms inevitably generate new 
technological Innovations in still aiiother, never ending, deviation* 
amplifying mutual causal process, 

The totality of the process holds profound Implications for 
the communication integration of our society. If rapidly ac- 
celerating change produces withdrawal behaviors and non-partioi- 
patlon in the communication structures of the society, then 
Toffler*8 analysis culminates in total communication disintegration 
and, ultimately, systMiC-jdj^structlon, - - - 

The salvation, of course, lies in the system's capacity for 
purposive behavior and negative feedback, Th? fatalistic notion 
that we cannot suppress technological change ignores a number of 
successful efforts to do precisely that, particularly those of the 
environmentalists* As time passesr ^he system' is- increasingly 
UHely to check Itself, counteract deviation and bring itself. 
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VALUE AND IMPLICATIONS FOR FUTURE RESEARCH 
Selected prlnoiples of modern eyatems theory provide the 
basis for a balanced view of the diffusion process • The concepts 
of equifinality and mutual causation free the researcher from the 
strictures of olosed systems, exclusively structural categories 
and linear processes. At the same time, the potential for purposi 
behaylor. reminds the researcher that highly. innovative social-™.- 
systems are self guiding and abl>a to counteract deviation as well 
as amplify It. In this way, the system evolves and moves through 
necessary periods of change without endangering its survival or 
critically damaging the communication integration of its general 
population* 

A modern systems approach also permits an examination of 
interdependent sets of communication behaviors in rapidly in- 
novating social systems* Specifically, a systems paradigm is 
useful in explaining mutual causal relationships between 
diffusion behaviors and integrative, structure reinforcing 
communication behaviors wi'ihin a social system* By contrast, 
previous paradigms of the diffusion process examine the process - 
in isolation and ignore the cycles of communication behaviors ; 
which the diffusion of innovations inevitably generates in a 
rapidly changing society* 

Along the same lines, the suggested paradigm ^MP3M%'^Milj: 
the vai?;^ing impact of the diffusion procfiTse on comniunict'^lion 
^lilehtfiW^llh^^:^^^^^^ parts 6f t|i$ social system. Thfis papfe- 
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the oommunioatlon integration of the technological community but 
a deorease in the communication integration of the general popu*- 
latlon. of our society, The systems approach encourages the research- 
er to carefully differentiate among the communication elements 
of a social system, identify their interdependent relationships 
and pinpoint varying effects of specific influences upon them# 

An area which requires further research is the f oi^a^^^^^ 

of negative feedback cycles or deviation-counteracting processes 
within our social system. As the example of the environmentalist 
movement demonstrates» a rapid increase in technological change 
causes the formation .of social action groups and presumedly 
enhances the communication integration of that portion of society 
which desires a slowdown of technological growth* In a broader 
sense, Schmidt (1970) suggests that our society is entering into 
a post-industrial age in which the supreme value lies in the 
"process" domain rather than the "produot" domain* If Schriildt's 
analysis is correct, our society is less and less likely to 
generate new products and innovations simply because it has the 
ability to do so, The entire pros^essJimpTre?^^^ 
between goal seeking behavior and the formation of social groups 
within the system. For the diffusion researcher, it allows an 
analysis of negative feedback cycles within a rapidly innovating 
society, 
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